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(§) Integral bearing type electric motor. 



) An integral bearing type electric motor is 
disclosed, which comprises a bearing body in- 
cluding a spindle (5), a sleeve (10) surrounding 
the spindle (5). an Inner or outer ring (8) filled in 
or on the spindle (15), and balls (13,14) provided 
between the spindle (5) and sleeve (10), be- 
tween the spindle (5) and outer ring or between 
thw inner ring (6) and sleeve (10). A hub (9) TOf 

the rotor of the motor, a flange (1) for the base 
of the motor or a stater yoke holder (2) Is 
formed by molding together with the sleeve 
(10), spindle (5) or inner ring (8) of the bearing 
body. The number of components is reduced, 
the number of eaeembling steps can be re- 
duced, and reduction of the cost of manufac- 
ture can be expected. 
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This invention relates to electric motor* mainly 
applied to OA apparatus. 

Fig. 11 shows an electric motor, for instance a 
spfndle motor. The motor comprises a solncfle. a hub 
as rotor, a flange as base, and a yoke holder. The b 
spindle is supported in a baJJ bearing, which compris- 
es art inner and an outor ring provided in a bearing 
Sleeve* These components are provided as Indepen- 
dent parts, and such components as the hub, flange, 
yoke holder, etc are separate parts from the ball 10 
bearing. ^ 

Since the prior art motor comprises the hub, 
flange and yoke holder as separate parts from the bail 
bearing, it has a large number of components. Be- 
sides, In manufacture a step of assembling the com- 18 
ponents on the ball bearing rs necessary. The manu- 
facture thus Involves a large number of steps and 
leads to a high cost 

Further, since In the prior art structure the indi- 
vidual components are Independent parte, H b not zo 
easy to provide accurate raceway run-out with side 
when assembling the Individual components, There- 
fwo. Improvement or the raceway run-out with side 
can not be substantially expected. 

An object of the Invention Is to provide an electric 25 
motor, particularly, a spindle motor, which comprises 
a reduced numbar of components and can reduce the 
steps of assembling to permit reduction of t he cost of 
manufacture to be expected, as well as permitting im- 
provement of the race-way run-out wfth side. 30 

To attain the above object, it la a basic structure 
of the electric motor according to the Invention that a 
hub as rotor, a flange as bass or a stator yoke holder 
is molded together with a sleeve, a spfndle or an Inner 
ring of a bearing body. & 

More specifically, according to the invention 
there is provided an integral bearing type electric mo- 
tor, which comprises a bearing body Including a spin- 
dle, a sleeve surrounding the spindle, an Inner or out- 
er ring fitted in or on the spindle, and bads provided 40 
between tha spindle and oloove, between the spindle 
and outer ring or between the Inner ring and sleeve, 
a hub for tha rotor of t he motor, a flange for the base 
of the motor or a stater yoke holder being formed by 
molding together with the sleeve, spindle or inner ring 45 
of the bearing body. 

According to the invention, there is further pro- 
vided an Integral bearing type electric motor, which 
comprises e bearing body including a stepped spindle 
having a large and a small diameter portion, a sleeve so 
surrounding the spindle, the spindle having a large di- 
ameter portion thereof formed with an outer race for 
one ball row, baits in one row being provided between 
the outer race and an innerraee formod in the eleeve, 
and an inner ring fitted on tne small diameter portion 65 
of the spindle and having an outer race, bails In an* 
otherrow being provided between tne innerring outer 
race and a corresponding inner race formed In the 
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sleeve, a hub of the motor being formed by molding 
together with the sleeve of spindle. 

According to the Invention, there is further pro- 
vided an integral bearing type electric motor, whlcn 
comprises a bearing body Including a stepped spindle 
having a large and a small diameter portion, a sleeve 
surrounding the spindle, the spindle having a large di- 
ameter portion thereof formed with an outer race for 
one ball row. balls in onn row being provided betweon 
the outer race and an inner race formed In the sleeve, 
and an inner ring fitted on the small diameter portion 
of the spindle and having an outer race, balls m an- 
other row being provided between the innerring outer 
race and a corresponding inner race formed in the 
sleeve, a flange as tha base of the motor being 
formed by molding together with the sleeve or splndJe 
of the bearing body. 

According to tne invention, there Is further pro- 
vided an integral bearing type electric motor, which 
comprises a oeanng booy including a stepped spindle 
having a large and a smaO diameter portion, a sleeve 
surrounding the spindle, the spindle having a large dk 
ametar portion thereof formed with an outer race for 
one bail row, balls In one row being provided between 
the outer race and an inner race formed in the sleeve, 
and an inner ring fitted on the small diameter portion 
of the spindle and having an outer race, balls in an- 
other row being provided between the innerring outer 
race and a corresponding inner race formed in the 
Sleeve, a yoke holder having a yoke mounting rib 
formed on the outer periphery edge being formed by 
molding together with the sleeve of the bearing body. 

Preferred embodiments of electric motor using 
composite bearings according to the Invention will 
now be described by way of example with reference 
to the accompanying drawings. In which;- 

Ftg. 1 (a a sectional view showing a first embodi- 
ment nf the Invention; 

Fig. 2 is a sectional view showing a second am* 
bodlment of the Invention; 
Fig. 3 in a sectional view showing a third embodi- 
ment of the invention; 

Fig. 4 is a sectional vfew showing a fourth em- 
bodiment of the invention; 
Fig. 5 is a sectional view showing a fifth embodi- 
ment of the Invention; 

Fig. 6 is a sectional view showing a sixth embodi- 
ment of the invention; 

Fig. 7 is a sectional view showing a seventh em- 
bodiment of the Invention; 
Fig. 8 Is a sectional view showing an eighth em- 
bodiment of the Invention; 
Fig. 9 Js a sectional view showing a ninth embodi- 
ment of the invention; 

Fig. 10 is a sectional view showing a tenth em- 
bodiment of the invention; and 
Fig. 1 1 is a sectional view showing a prior artspin- 
die motor. 
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Figs, 1 and 2 show outer rotor type eplndle motors 
according to the Invention. 

In the embodiment shown In Fig. 1, a flange 1 as 
be3o has ft* central portion provided with a cylindrical 
yoke holder . and a stator yoke 4 with a coil 3 Is pro- 5 
vided around the yoke holder. A spindle 5 is secured 
at Its lower end to the center of the flange, more spe- 
cifically the center of the bottom of a yoke holder 2. 
The spindle is a two-step epindto with a small diam- 
eter upper portion. 1C 

The outer periphery of the lower large diameter 
portion or the spindle is formed with a race 6, and an 
Inner ring 8 with a race 7 is fitted on the small diam- 
eter portion of the spindle. 

According to the Invention, a hub 9 as rotor has t$ 
a central integral sleeve 10 for a bearing body. The In- 
ner periphery of the sleeve 1 0 has Juxtaposed races 
11 and 12 respectively corresponding to the large di- 
ameter portion race of the spindle and the race of the 
Inner ring. Balls 13 and 14 are provided between mat- 20 
ing ones of the races. The sleeve 1 0. balls 13 and 14, 
inner ring a nnd race 6 of the large diameter portion 
of the spindle, form the ball bearing body, which sup- 
ports the hub for rotation about the spindle. A mag net 
1 S for forniirru Held magnetic flux Is provided on the ss 
inner periphery of the hub such that It faces the yoke. 

in the embodiment shown in Fig. 2. a sleeve 10 
for a ball bearing body is provided In a central portion 
of a flange 1 . A spindle 5 Is provided such that it is in- 
tegral with the underside of o central portion of a hub *u 
9, The spindle is a two-step one and vertically con- 
verse to that shown in Fig. 1, and structural reJatlon- 
3hip among spindle race 6, inner ring a, race 7 there- 
of, sleeve races 11 and 12 and bails 13 and 14 is the 

Sams asthatinthaeftftArtf Fin. 1. Inthla wmbodfmoni, s* 

the status yoke 4 b mounted on the sleeve 10, and 
the yoke holder 2 shown in Fig. 1 Is dispensed wtth. 

Figs. 3and4show Inner rotortype spindle motors 
according to the invention. 

In the embodiment shewn In Fig. 3 f a two-step 40 
spindle 5 is erected from the bottom center of a stator 
yoke holder 2 having an outer flange 1. Astatoryoke 
4 is mounted In the inner periphery of a cylindrical rib 
2a of the stator yoke hoider. 

In this embodiment, the sleeve 10 for the ball 45 
bearing Body is formed such that it Is integral with the 
. center of the hub 10. The structure of the ball bearing 
body is the same as in the embodiment of Fig. 1, but 
a permanent magnet is provided on the outer periph- 
ery of the sleeve 10. so 

In the embodiment shown In Fig. 4, a stator yoke 
holder 2 and sleeve 10 of the ball bearing body are in- 
tegral with each other, and a spindle 5 and hub 9 are 
integral with each other. A stator yoke 4 ie provided 
in the Inner periphery of a rib 2a of the stator yoke ss 
holder 2. and a permanent magnet 15 Is provided on 
the outer periphery of a cylindrical magnet holder 16, 
which Is formed by molding such that it is integral wJth 
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the center of the underside of the hub 9, The spindle 
Is of two-step structure, and the ball bearing body is 
of the same structure as that In the embodiment 
shown in Fig. 2. 

In each embodiment, the inner surface (top sur- 
face) of the flange ie provided with a printed circuit 
board for motor driving in correspondence to the coll 
3, 

Beside me above embodiments, there are many 
variations such as those, in which the hub or flange 
is made integral with the sleeve, spindle, inner ring or 
outer ring of the ball bearing body. Some of such va- 
riations are given below. 

In the examples shown in Figs. 5 to 7, a hub 9 and 
a sleeve 10 of ball bearing body are molded together 
to form a one-piece molding, tn the example shown 
in Fig. a, the flange and sleeve 10 of ball bearing body 
are molded together. In the example shown in Fig. 9, 
the flange and Inner ring B of boil bearing body (which 
Inner ring is integral with the flange) are molded to-' 
gether. In the example shown In Fig. 10, the flange 
end spindle are molded together. 

As has been described in the foregoing, accord- 
ing to the invention the hub as rotor or the flange as 
base or the yoke holder Is molded such that It is inte- 
gral with the sleeve or spindle or Inner or outer ring 
of the bearing body. Thuc, unlike the prtorort bearing 
structure, In which the hub or flange or yoke holder 
is a separate pert from the bearing body, assembling 
at the time of the manufacture can be readily made, 
efficient assembling can be obtained by using ma- 
chines, and the cost of manufacture can be reduced, 
which are very beneficial In the industrial production. 

Further, at least one of such parte as the hub, 
f longo end yoke holder is preliminarily molded togeth- 
er wRfl the sleeve, spindle, Inner ring or outer ring of 
the ball bearing body. Thus, it is possible to provide 
a motor, which Is free from raceway and has high ra- 
ceway run-out with side, which does not require any 
centering of the spindle with respect to the compo- 
nent noted above during Its manufacture. 

Further, the composite bearing has an advan- 
tage In manufacture that pre-loading can be readily 
effected by urging the inner and outer rinos to each 
other in their axial direction. 



Claims 

1. An integral bearing type electric motor, in which 
a hub (9) as rotor, a flange (1 ) as base or a stator 
yoke holder (2) is molded together with a sleeve 
(10), sofndle (5) or an Inner ring (8) of a bearing 
body. 

2. An Integral bearing type electric motor compris- 
ing a bearing body including a spindle (5), a 
sleeve (10) surrounding said spindle (5), an Inner 



* AGE 78/95 * RCVD AT 2/24/2004 10:22:45 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-1/0 1 DNIS:8729306 1 CSID:240 3710700 * DURATION (mm-ss):29-56 



02/24/2004 22:19 



240-3710700 



GOPSTEIN PATENT 



PAGE 79/95 



EP0S97 G?8 A1 



6 




or outer ring (8) fitted in oron said spirtdJe (5), and 
toll* (13,14) provided between said spindle (5) 
and sleeve (10), between said spindle (5) and 




said sleeve (10). a yoke heJder (2) with a atator 
yoke mounting rib (2a) termed on the outer per- 



by molding together 
J bearing body. 




\ uy, a „ uo w Tonne rotor of the motor, a s 
flange (1) for the base of the motor or a stator 
yoke holder (2) beln 0 formed by molding together 



3- An integral bearing type electric motor comprise 
ing a bearing body Including a stepped *pindi e (5) 
having a large and a small diameter portion, a 
sleeve (10) surrounding said spindle (5), said 
spindle (5) having a largo diameter portion there- is 
of formed with an outer race (6) for one bail row. 
balls (13) m one row being provided between said 
outerrece<d)andan Inner ace (11) formed in sard 
sleeve (10), and an Inner ring (8) f ftted on the 
small diameter portion of said spindle (5) and 20 
having an outer race (7) r bails (14) In another row 
being provided between said Inner ring outer race 
(7) end a correspundlng Inner race( 12) formed In 
eafd sleeve (10), a hub (9) of the motor being 
formed by molding together with said sleeve (10) 55 
or spindle (5). ' 

An Integral bearing typo electric motor compris- 
ing a bearing body Including a stepped spindle (5) 
having a large and a email diameter portion, a so 
sleeve (10) surrounding said spindle (6), said 
spindle (5) having a large diameter portion there- 
of termed with an outer race (fi) for one bell row, 
balls (13) In one row being provided between said 
outer race (6) and an inner race (11) formed In 35 
said eleeve (10), and an inner ring (B) fitted on the 
small diameter portion of said spindle (5) and 
having an outer race (7). balls (14) in another row 
being provided between said Inner ring outer race 
(7) and e corresponding Inner race (12) termed In 40 
said sleeve (10). a flange (1) as the base of the 
motor being termed by molding together with 
said sleeve (10) or spindle (5) of said bearing 
bopY 

4$ 

An Integral bearing type elenhfe motor compris- 
ing a bearing body Including a stepped spindle (5) 
having a large and a small diameter portion, a 
sleeve (10) surrounding eeld spindle (3), said 
spindle (5) having a large diameter portion there- 50 
of termed with an outer race (6) for one ball row, 
balls (13) in one row being provided between said 
outer race (6) and an Inner race (11) formed In 
Said sleeve (1 0), and an inner ring (8) fitted on t ho 
small diameter portion of said spindle (5) and 65 
having an outer race (7), balls (14) In another row 
being provided between said Inner ring outer race 
(7) and a corresponding inner race (12) termed in 
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